Captopril and vascular endothelial growth factor in a mouse model of retinopathy.
Angiotensin converting enzyme (ACE) inhibition has been shown in animal models of retinopathy and in patients with diabetes to improve retinal neovascularization. The mechanism is not clearly identified, but could potentially be mediated via vascular endothelial growth factor modification. The objective of this study was to determine the effect of captopril, an angiotensin converting enzyme (ACE) inhibitor, on retinal VEGF, VEGF-R1, and VEGF-R2 expression in a mouse model of oxygen induced retinopathy (OIR). A mouse model of OIR was used and retinal tissue was obtained at P7, prior to oxygen exposure, at P12, just after oxygen exposure, and at P17, the time of maximal retinal neovascularization for VEGF, VEGF-R1 and VEGF-R2 assessment. A group of animals were treated with captopril (0.5 mg/kg/d SC from P7 for five days). Captopril plus OIR treated animals had higher levels of retinal VEGF mRNA and protein at P12 (p < 0.05) and lower levels at P17 (p < 0.05) than OIR animals. VEGF-R1 mRNA expression increased 16 fold from P7 to P17 (p < 0.05) in room air reared animals. VEGF-R1 mRNA expression was unaffected by OIR and/or captopril treatment. VEGF-R2 mRNA expression decreased from P7 to P17 by 1.5-fold in room air reared animals (p = 0.001). Retinal VEGF-R2 mRNA and protein expression were significantly higher at P12 in OIR plus captopril treated animals than OIR animals (p = 0.01). In summary, captopril maintains VEGF and increases VEGF-R2 expression during the period of hyperoxia when VEGF expression is normally suppressed. Captopril treatment during oxygen exposure is associated with a reduction in the angiogenic response at day 17 as manifested by decreased VEGF and VEGF-R2 expression in retinal tissue. Angiotensin converting enzyme inhibition is associated with changes in expression of VEGF and VEGF-R2 in the evolution of retinal neovascularization in the mouse model of retinopathy.